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ABSTRACT 
SPATIAL COHERENCE AND PERSISTENCE IN ANNUAL STREAMFLOW 
IN THE WESTERN u~ITED STATES 
Harry F. Lins 
U.S. Geological Survey 
Four broad regions of the western United States within which annual 
streamflows exhibit strong spatial coherence are identified using principal 
component analysis with a varimax rotation. Geographically, the four regions 
encompass the Pacific Northwest, Far West - Great Basin, Central Rockies - High 
Plains, and Northern Great Plains. These regions are really consistent with 
previously documented, descriptively derived streamflow regimes as well as with 
general atmospheric circulation and precipitation modes of variation. 
Collectively, the four regional components account for nearly 63 percent of the 
total annual variation in western U.S. streamflow. The time history of most 
principal component patterns exhibit little or no persistence. Analysis of the 
principal component scores based on their autoregressive-moving average (ARMA) 
properties indicates that the Pacific Northwest and Far West - Great Basin 
functions occur as independent processes. The Central Rockies - High Plains 
function is best described as a first-order autoregressive-moving average (ARMA 
1,1) process, while the Northern Great Plains function is best fit by a higher-
order, ARMA (3,3) model. Weak, but statistically significant persistence (0.35 
at lag k=l) is observed in the scores of the Northern Great Plains component 
only. 
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